The purpose of this study is to investigate whether online political participation can predict the strengthening of offline political participation by using privacy concerns as an instrumental variable. Accordingly, the 2SLS analysis was applied using the Korea Media Panel Survey data of 2016 conducted by the Korea Information Society Development Institute (KISDI). As a result, age and ideological inclination were found to be more important factors in offline political participation than by socioeconomic status. In addition, the use of an instrumental variable to control the direction of causality indicates that online political participation reinforces offline political participation. As a result of habituated daily online activities, it is suggested that a new participatory group, especially low socioeconomic strata, may be mobilized due to the influence of online political participation. This research eliminating the possibility of two-way causality between online and offline political participation is meaningful in finding that online participation activities can reinforce offline political participation and that it is possible to mobilize the groups that were alienated from offline political participation.
Introduction
As online activities based on the Internet and social networks become commonplace, discussions about online political participation have been actively conducted. The development of information and communication technology has made online activities exceed the limits of time and space constraints. In other words, people can search for and receive the information they want at anytime and anywhere in the online environment. Because of this online nature, news providers are constantly providing online news, and politicians are using it to promote their policies.
Therefore, there is a continuing debate that individual citizens are increasingly likely to participate in politics through online activities, and that online activity will strengthen political participation, and that participation may be frustrated due to confirmation bias [25, 39, 40] .
Online activities also increase the likelihood that individual citizens will be able to participate in politics by reducing the cost of accessing information [13, 21] . Unlike the traditional political participation area, the online area can enable individual citizens to form a relatively equal relationship to access to information and freely express their opinions without competition issues. Of course, social context and interaction with other people can be a factor to stimulate political participation [25] , but the online characteristics are becoming important factors to increase the possibility of individual citizens to participate in politics by forming diverse networks.
There is little research on whether political participation through online activities affects offline political participation. Most studies focus on the impact of online activities on online political participation [14, 21, 27] . However, it is necessary to examine whether political participation through online activities is different from traditional political participation when the infrastructure and conditions for online activities are provided and online activities of individual citizens become common [6, 7] . Therefore, this research will focus on the question of whether everyday online activities of individual citizens will affect offline political participation.
The purpose of this research is to investigate the effect of online participation on offline political participation. Although there are some opinions that online political participation reinforces offline political participation due to the activities of young people who are well adapted to the online environment, it is not yet clear whether this is a temporary social phenomenon or a process of transformation [6, 7, 28] . Therefore, this research will examine empirically the effects of online political participation on offline political participation after reviewing the existing discussion on political participation through theoretical and literature review on political participation.
Theoretical and Literature review 2.1. Political participation in the digital age
Political participation refers to citizen activities that affect politics [11] . It is defined as an activity taken by an individual citizen for the purpose of almost directly affecting the choices and actions of politicians [38] . Individual citizens influence both government decisions and non-decisions through political participation, influencing the authoritative allocation of values for society [38] . Individual citizens participate in politics in various forms of activity, such as voting, contacting political officials, attending a rally, signing petitions, participating in political campaigns, giving political contributions, and volunteering for politics [16, 35] .
Political participation is influenced by mass media. Broadcasting and newspapers, which are traditional mass media, have contributed a lot to form a public opinion for political participation. In the digital age, activities to exchange information and make public opinion through online are highlighted, and their importance is increasing. Like traditional media such as broadcasting and newspapers, Internet media help citizens get the information they need about voting, stimulate citizens' interest in elections, and increase turnout [35] . However, Internet media shows different aspects of influence on political participation than traditional media. The Internet, the core medium of the digital age, facilitates communication flexibility, alleviating time and space constraints and allowing users to rapidly communicate large amounts of information [35] . In addition, the online environment has the potential to create new forms of political action and has greater influence than traditional media [16, 32] . Accordingly, in order to distinguish political participation between the online and offline environments, this research classified the participatory forms with traditional media as offline political participation and participation through online activities as online political participation.
The activities for political participation are categorized according to the degree of participation and the concept of participation. First, it is classified as participation and passive engagement depending on the degree of participation [16] . The types of activities of participation include voting, party and campaign activities, rallies, contact, collective action, and consumerism. On the other hand, the types of activities of passive engagement include news subscriptions, discussion on politics, political expression. Second, the classification of political participation according to the level of participation concept is classified according to concept definition, a target level of participation activity (government, politics, country, problem issue or community) and motivation [11] . These classifications also suggest online political participation activities that correspond to offline participation activities. Norris (2000) grouped discussions on online political participation according to the role and influence of internet media on political participation as mobilization thesis and reinforcement thesis. First, the mobilization thesis is that the use of the Internet will facilitate and encourage new forms of political activity, and it will increase the participation of new groups that are different from previous ones in participating groups according to socioeconomic status. Next, the reinforcement thesis suggests that the use of the Internet will strengthen existing forms of citizen involvement rather than radical change.
The possibility of intensifying participation inequality among people who do not use the Internet in terms of the digital divide remains a problem [16] . As a key element of participation in digital networks, actions for digital communication are essential to political participation, and exclusiveness of selfexpression, identity, and personalized elements (network and personalized content) is part of the action [34] . In the digital age, the inequality of participation is determined by how many social networking relationships they have, and these online networks themselves are an important resource. In addition, the technical factors that make the internet available for online political participation are also factors that may affect the inequality of participation [22] .
Online political participation is also an important factor in the realization of the digital government. Digital government is the use of information technology to increase the convenience and accessibility of government services to citizens so that services and information can be delivered efficiently [10, 15] . The realization of the digital government is a mechanism for improving civic participation, democratic values, government accountability and transparency [2] . This shows the possibility that citizens' level of online political participation can be an indicator of how much digital government is realized. In order to expand online political participation, institutions and levels of technological progress must be combined and the government's response to participation must be satisfactory [19, 20, 23] . Citizens' online political participation is facilitated mainly through the exchange of opinions through social media platforms, in which policymakers play an important role in establishing policy networks and connecting ordinary citizens to policy [12, 29] . Therefore, in order to realize transparent and efficient digital government, it is necessary to have a policy decision and infrastructure that can induce citizens' voluntary participation.
The purpose of this research is to examine whether online political participation strengthens offline political participation as a result of this theoretical discussion. In the digital age, the Internet media is an important mediator of public opinion. As a result of the mobilization debate, it is important to act in the Internet media and the digital network as a factor to attract political participation of the young people who are participating in the election for the first time. However, there is a need to continue discussions as to whether these young people continue to engage in activities over time. In addition, it is important that online political participation leads to offline participation in reflecting citizen's demands on politics. Therefore, this research focuses on reinforcing offline participation of online political participation.
Literature review
Research on online political participation consists mainly of empirical studies on mobilization thesis and reinforcement thesis. These empirical studies are mostly about how online media use affects political participation. On the other hand, there is not much research on the effect of online political participation or activity on offline political participation. Therefore, the focus of the literature review is on what are the issues of mobilization thesis and reinforcement thesis, and what are the important influential factors in political participation.
First, the mobilization thesis argues that the use of online media serves to mobilize the participation of new strata that have not participated in politics. Most of these studies are explaining the political participation of young people entering the political activities for the first time as the participatory cost is reduced, unlike the existing socioeconomic status [8, 18, 21, 28, 35] . According to this view, using online media, not to replace the traditional media, is a major factor that young voters are actively engaged in online activities to attract participation [18] .
Although there is no big change in the traditional socioeconomic status required for participation, there are some views that the Internet media may improve the inequality of participation for young people who are participating in the election for the first time [30] . Nonetheless, given the equal opportunity to access online, the use of Internet media is likely to involve a new group different from traditional participation in the political process [21] . In this mobilization thesis, there is no question of facilitating the participation of young people who are the first to participate in politics, but there is a contradictory view on the role of existing socioeconomic status.
Secondly, in the reinforcement thesis, it argues that the use of online media plays a role in strengthening offline political participation, though it does not make a big difference to the existing participation level. These studies have mainly conducted empirical studies on the argument that the use of online media improves the quantity and quality of participation activities and reinforces political participation [6, 7, 13, 14, 16, 39] . The use of online media positively affects political participation, but as the time passes, the magnitude of the change gradually decreases, requiring more discussion as to whether the effect is causal or transformational [6, 7] . Therefore, if online activities are generalized to all levels, online political participation will become more common and citizens' participation in politics will be reinforced.
The focus of the reinforcement thesis is the causal relationship of reinforcement. Whether online activities are strengthening offline political participation, or whether offline activities will enhance online political participation is not yet clear. The more individual citizens engage in off-line organization activities, the more they participate in online activities, and online computer club activities have a positive effect on offline participation [39] . Some researchers believe that online resources facilitate online political participation but do not increase the likelihood of offline political participation [18, 21] . On the other hand, some researchers think that as online organization activities and political participation increase, they become more involved in offline organizational activities and politics [39] . Therefore, in this research, it is analyzed that online political participation strengthens offline political participation, and unlike existing research, it analyzes the influence of online political participation strengthening participation in offline politics by identifying the instrumental variable affecting online political participation only.
The research question in this study is whether the increase of online political participation increases offline political participation when the causality is controlled. If the digital divide on socioeconomic status is narrowed and online access costs continue to decline, the impact of age, income, or other resources on online political participation will be much less [13] . In addition, online political participation has evolved into a popular way of involving in politics [34] , and it is necessary to measure the impact of online political participation on the offline. However, as shown in the results of the literature review, there is a high possibility of two-way causality between offline and online political participation. Therefore, the influence of online political participation on offline political participation will be controlled through the instrumental variable to test the following hypothesis.
H1. As an individual citizen's online political participation becomes more active, offline political participation will be reinforced.
Finally, in addition to socioeconomic status and demographic variables, individual characteristics such as interest in politics and ideological orientation are discussed as factors affecting online and offline political participation. The ideological tendency, which represents the support of a party, is more interested in the news of the supportive tendency, and it decreases the political involvement as it is exposed to the opinion opposite to the support tendency of the individual [13, 24, 25, 28] . On the other hand, there are also some studies that the intensity of political support is not statistically significant with increasing turnout or online political participation [31] . Income, education, and gender are also identified as factors affecting offline and online political participation [8, 18] . On the other hand, traditional socioeconomic factors such as income, education level, and gender appear to have no effect on traditional participation and online participation [13, 30, 31] .
H2. Higher socioeconomic status (education and income levels) will have a positive effect on offline political participation.
H3. As the ideological support inclination (liberal and conservative) becomes clearer, it will have a positive effect on offline political participation rather than politically neutral position.
H4. There will be a difference in offline political participation depending on age and gender.
Data and methodology

Research data
In this research, Korea Media Panel survey data of 2016 conducted by the Korea Information Society Development Institute (KISDI) is used. In order to provide information for analyzing the effect of media environment change on the media use behavior of households and individuals, KISDI has established a household unit panel since 2010 and has conducted an annual survey. The Korea Media Panel survey mainly includes the status of media devices, media device connectivity, media diary, media usage behavior, subscription and expenditure on broadcasting and communication services, ecommerce and telecommunication usage. The reason for using the 2016 survey data in this research is that the survey items corresponding to the purpose of the research are included only in the 2016 survey.
In the 2016 survey, 9,788 respondents from a total of 4,233 households were interviewed for about two months from June. The Korean media panel survey basically maintained a panel of 5,000 households in proportion to the number of households nationwide, and the surveyors visited each household and conducted an interview survey. Panelists surveyed households aged 6 and over, but this study analyzed respondents aged 19 or older who are eligible to participate in the election in Korea. Therefore, in this research 8,439 respondents excluded under 19 years of age from all respondents were used in the analysis.
According to the National Election Commission of Korea, the gender distribution of the 20th National Assembly elections in 2016 was 49.5% for males and 50.5% for females. In addition, according to the national statistics portal (kosis.kr) of Statistics Korea, as of 2016, the average monthly income in 2016 is KRW 4.40 million, and the monthly income per 5th quartile is distributed as KRW 1.44 million in the first quartile, KRW 2.91 million in the second quartile, KRW 4 million in the third quartile, KRW 5.72 million in the fourth quartile, and KRW 8.35 million in the fifth quartile. According to the enational index of Korea, education level is 13% below middle school graduation, 40% below high school graduation, and 47% above the higher education level. Therefore, the demographic distribution of the research sample, as shown in Table  2 , can adequately represent the distribution of voters in Korean society.
Research methodology
In this research, two-stage least squares regression analysis (2SLS) using instrumental variable will be conducted to analyze whether online political participation strengthens offline political participation. 2SLS is a technique for estimating the causality between variables by substituting the estimates of the explanatory variables through the first-step ordinary least square regression (OLS) and then using second-step regression analysis [36] . Despite the problem of weak instrumental variables with the low accuracy of estimates if there is a partial correlation between instrumental and endogenous variables, 2SLS estimation is one of the most used techniques to solve the bias problem caused by the endogeneity of explanatory variables [3, 17, 36] .
The endogeneity occurs when there is a correlation between the explanatory variables and the error term of the regression model. This occurs mainly due to the simultaneous causal relationship between the variables, the measurement error in the explanatory variables, bias in sample selection, or omitted variables. If an endogenous explanatory variable exists, the estimation using instrumental variables is mainly used to solve it. If there is an available instrument variable that is not related to the effect on the dependent variable, while influencing the explanatory variable, it can help to improve the efficiency of the estimation result and help identify the coefficient of the explanatory variable associated with the effect on the dependent variable [5] . The use of instrumental variables also helps overcome the measurement error of the explanatory variables. Thus, estimation using instrumental variables is a powerful and flexible technique for estimating the effect of causal relationships [1] .
It is necessary to select an appropriate instrumental variable in order to effectively measure the effects of online political participation on offline political participation. The instrumental variables should be related to the endogenous explanatory variables without affecting the dependent variables and without correlation with the error term of the regression model [33] . In this research, in order to measure the effect of online political participation on offline political participation, online privacy concern for online participation was selected as an instrumental variable. The level of privacy concerns in an online environment depends on how individuals perceive the situation [9, 37] . However, although there are differences in the perceived level, this privacy concern is presumed to be a cause of reluctance to participate in online politics [30] .
The dependent variable in the study is offline political participation. The questionnaire items used in the study consisted of three items: exchange opinions on politics and politicians with the acquaintances, supportive expressions to political parties and politicians, and participation in elections. These items were measured on a 5-point scale (strongly negative to strongly positive). The independent variable is online political participation. In the questionnaire survey on online political participation, three items were used: news subscription to politics, subscription to politics on the internet blog, and expression of opinion on politics and politicians on the Internet. These items were also measured on a 5-point scale (strongly negative to strongly positive). Although these questions were a combination of passive intervention and participation according to the classification of political participation [16] , these questions were reduced to a single variable through factor analysis (PCA, principal component analysis) and used as offline and online political participation variables.
The online privacy concern, an instrumental variable, used eight questionnaires. These questionnaires consisted of items such as personal information misuse, concerns about too much information requesting and a 5-point scale (strongly negative to strongly positive). These questionnaires were also reduced to a single variable through factor analysis (PCA) and used as an online privacy concern variable. As shown in Table 1 , the results of the factor analysis on the major variables showed somewhat lower confidence in offline political participation, but all the items were applied to the analysis because the questionnaires reflected the offline political participation.
Based on the literature review, the control variables were ideological inclination (single questionnaire item), gender, age, education, and income level. The ideological inclination was measured on a 5-point scale from very liberal to very conservative. However, in this research, those are treated as three dummy variables: strongly liberal and liberal were treated as liberal, strongly conservative and conservative as conservative, and neutral. The gender was male and female, and the age ranged from 19 to 29, from 30 to 39, from 40 to 49, from 50 to 59, from 60 to 69, and to over 70. Education level was classified as below middle school graduation, below high school graduation, and above higher education. The income level was used for the research by referring to the fifth quintile income level in 2016, and it was processed into 7 sections from no income to a monthly average income of over 8 million won.
Therefore, in order to analyze the effects of online political participation on offline political participation, a research model like the following equation was established. In the first stage of estimation, estimates of online political participation are obtained through an instrumental variable, privacy concern, and then applied to the second stage estimation to estimate the parameters for offline political participation. This implies the effect of online political participation on offline political participation. 
Results
This research analyzed the influence of online political participation on offline political participation. First, as shown in Table 2 , the distribution of the level of political participation in Korean society was examined through frequency and descriptive statistics on the research samples. In the case of offline and online political participation, males in their 40s (40) (41) (42) (43) (44) (45) (46) (47) (48) (49) who are liberal with ideological inclinations have a high level of participation. The level of online political participation of younger people under the 40s was higher than offline political participation, while those in their 50s and over showed lower levels of online political participation than offline participation. The distribution of privacy concerns shows the highest level in the 30s (30 ~ 39 years).
Next, to identify whether online political participation has a causal effect on offline political participation, as shown in Table 3 , OLS and 2SLS analysis are conducted. Instrumental variables can be used to control and identify the effects of reverse causality between independent and dependent variables. The privacy concern is a variable that affects only online political participation and is not related to offline political participation. This excludes the possibility of reverse causality and allows for the net effect of online political participation on offline political participation [4] .
As shown in the analysis results, the coefficient in 2SLS, which shows the influence of online political participation on offline political participation, is almost twice as large as that of OLS analysis. This implies that online political participation positively affects offline political participation, which means that the magnitude of the influence is considerably large. On the other hand, the ideological inclination and gender were statistically significant in the OLS analysis, but not in the 2SLS analysis. In addition, income and education levels were more statistically significant in the 2SLS analysis using instrumental variables than in OLS. The results of OLS and 2SLS analysis in Table 3 also showed statistically significant that the off-line political participation was more active as the age increased compared to the 20s. In the case of income level, there was no statistical significance in some sections, but the increased income compared to those with no income showed less likelihood of offline political participation. In the case of educational level, the higher the level, the less likely the participation. On the other hand, although the influence on offline political participation by ideological inclination and gender was not statistically significant in 2SLS using the instrumental variable, in the OLS analysis, the more ideologically liberal or conservative, the more active in offline political participation. There was a positive effect on the offline political participation of males compared to females.
Thus, the results of the 2SLS analysis using an instrumental variable support hypothesis H1 that online political participation reinforces offline political participation. On the other hand, the hypothesis H2 is not supported because some sectors are not statistically significant, and the higher socioeconomic status tends to lower offline political participation. The hypothesis H3 that the clearer the ideological inclination, the more likely it will affect offline political participation, is not significant in 2SLS analyses using instrumental variables, but is supported in OLS analyses because they are statistically significant. Hypothesis H4, which sets the difference between genders, is also supported in the OLS analysis that male is more involved in offline political activities than female. In the case of hypothesis H4 according to age, the hypothesis was supported because the participation became more active as the age increased.
These results support the reinforcement thesis that online participation through the Internet strengthens offline political participation [16] . In addition, although the statistical significance is weak for socioeconomic status, the results suggest that the possibility of offline political participation of low socioeconomic status may be high due to the influence of online political participation [21, 22] . This suggests that it is possible to mobilize a new socioeconomic group, which is presented in the mobilization thesis. On the other hand, rather than supporting the opinions of mobilization thesis on the political participation of young people who are actively engaged in online activities, it is suggested that active online activities in the elderly are leading to offline political participation [28, 39] .
Discussions and Implications
This research is to discuss the effect of online political participation on offline political participation based on mobilization and reinforcement thesis. In particular, it was analyzed by using privacy concerns as an instrumental variable to predict whether online political participation is likely to reinforce offline political participation. Unlike each regression analysis for online political participation and offline political participation, the results of the research showed that the predicting direction of the control variables, such as ideological inclination, gender, age, income, and education level, were different in the analysis of the influence on offline political participation of online political participation using instrumental variable. The results of the research can be summarized as follows:
First, online political participation has been shown to reinforce offline political participation.
There is still a question as to whether the effect of political involvement through Internet use is real, but the results of this research show that online participation reinforces offline political participation by controlling the direction of causal relationships through privacy concerns [6] . In particular, online political participation in Korean society was shown to significantly reinforce offline participatory activities through the research result. This may not be independent of the spread of digital devices that help citizens engage in online activities. This reflects the fact that online participation is becoming commonplace by shaping an environment in which online activities can become active with the introduction of digital devices.
Second, the influence of online political participation suggests the possibility of mobilizing a new participatory group that is different from the existing one. The results of a controlled causality confirm that the political participation of citizens in socioeconomically low status can become active. This implies that it does not necessarily participate in politics when the level of resources held by individual citizens must be high, but even if the resource level is low, if the online environment is well equipped, there is a high possibility of participating in politics. This suggests that it is possible to mobilize groups that were not able to participate in politics due to the poverty of their resources.
Finally, age and socioeconomic status were found to be more important factors for offline political participation than ideological inclinations. In other words, the age-based influence was shown to be more active in participating with older people who are traditionally interested in offline politics, and those with lower income and education levels are more active in offline political participation. Thus, in Korean society, the elderly with low socioeconomic status are more active in offline political participation.
In the digital information age, the realization of digital government is an inevitable process. The digital government can be realized through a citizencentric approach to use it [26] . The realization of the digital government can be estimated by discussing online political participation centered on the voluntary participation of citizens in government policy. Although this research analyzed the influence of online political participation on offline political participation, it was found that the more active the online political participation, the higher the level of citizens' political participation. Thus, as citizens become more politically engaged online, it will be helpful to realize the digital government. However, it is necessary to supplement the study on how privacy concern used as instrumental variable in this study and technical infrastructure affect the realization of digital government. In addition, political participation is expressed in various forms, but the questionnaire items of the dependent and independent variables used in the research did not represent all of these participation types. Therefore, in future research, it is necessary to consider all these factors for participation behavior.
